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0 A disinfectant composition for medical use. 

@ A disinfectant composition for medical use Is provided that has satisfactory bactericidal effects, and that 
rarely causes skin damage even when used frequently. The composition comprises ethanol used for disinfection, 
-^a bactericidal agent, and an emollient, wherein said bactericidal agent is at least one selected from the group 
2 consisting of chlorhexidine digluconate. alkylpyridlnium salts, and quaternary ammonium salts, and said emol- 
lient is at least one selected from the group consisting of diesters of dibasic acid, triesters of citric acid, triesters 
r^of phosphoric acid, polyoxyethylene glyceride of higher fatty acid, and polyglycerol. 
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A DISINFECTANT COMPOSITION FOR MEDICAL USE 



BACKGROUND OF THE INVENTION 



1 . Field of the invention: 

This invention relates to a disinfectant composition for medical use that Is suitable for disinfection of the 
hands. 



2. Description of the prior art: 

Washbasins containing an aqueous solution of an disinfectant are provided in the nursing stations of 
hospitals, the entrances of hospital wards, the entrance of intensive care units, and elsewhere. For 
disinfection of the hands, both hands are innmersed in the solution. However, a number of problems have 
recently been pointed out with the method that uses such basins, some of which include (1) the danger that 
the basin itself will become a source of infection by a variety of microorganisms if the concentration of the 
drug falls below a certain level. (2) the appearance of drug-resistant strains of microorganisms if the same 
disinfectant is used for a long period of time, and (3) the danger of recontamination after immersion from 
hand towels and the like. For that reason, suitable bactericidal agents such as those in ethanol solution that 
provide disinfection with rapid drying have been investigated. 

As rapid-drying disinfectant solutions, there are ethanol solutions containing chlorhexidine digluconate. 
ethanol solutions containing benzalkonium chloride, etc. These disinfectant solutions are prepared by the 
addition of 0.1-0.5% (wt/v) of chlorhexidine digluconate or benzalkonium chloride to ethanol for disinfection 
(Japanese Pharmacopoeia. 76.9 to 81.4% (v/v) of ethanol in water). Because these disinfectant solutions are 
rapid drying and have the additional bactericidal effect of ethanol, and because chlorhexidine digluconate or 
benzalkonium chloride are contained therein, they can be used for the disinfection of the skin before 
surgery, medical devices in cases of emergency, etc. However, because contact of the skin to the ethanol 
solvent causes denaturation of structural proteins of the skin such as keratin, injury of the skin such as 
irritation or roughening may occur. For that reason, such solutions are not generally used for the frequent 
disinfection of the hands. 

The inventors of this Invention thought of the possibility of preventing skin damage by the addition of an 
emollient that protects the skin to this kind of disinfectant solution with ethanol as its main solvent. However, 
it is known that the bactericidal activity of chlorhexidine digluconate and benzalkonium chloride decreases 
in the presence of other substances. For example, in the presence of various substances such as serum 
[Journal of Infectious Diseases 53. 292 (1979)], polysaccharides [J. Periodont. Res. 8, Suppl. 12, 61 (1973)]. 
non-ionic surfactants (Medical Journal of Okayama University 91^. 251 (1979)], powdered milk, dried bovine 
serum, fish powder, and other organic substances [J. Appl. Bacterial.. 54. 243 (1983)], the bactericidal 
activity of these compounds decreases. Most emollients used in cosmetics and the like are non-ionic 
surfactants or higher ateohols. so it is likely that when they are added, the bactericidal activity of 
chlorhexidine digluconate and benzalkonium chloride would decrease. In this way. an disinfectant composi- 
tion for medical use that is rapid-drying and has satisfactory bactericidal activity but that does not damage 
the skin is not presently available. . 



SUMMARY OF THE INVENTION 



The disinfectant composition for medical use. which overcomes the above-discussed and numerous 
other disadvantages and deficiencies of the prior art, comprises ethanol used for disinfection, a bactericidal 
agent, and an emollient, wherein said bactericidal agent is at least one selected from the group consisting 
of chlorhexidine digluconate, alkylpyridinium salts, and quaternary ammonium salts, and said emollient is at 
least one selected from the group consisting of diesters of dibasic acid, triesters of citric acid, triesters of 
phosphoric acid, polyoxyethylene glyceride of higher fatty acid, and polyglycerol. 

In a preferred embodiment, the ethanol used for disinfection is an aqueous solution of ethanol ranging 
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in concentration from 50 to 95% (v/v). 

In a preferred embodiment, the bactericidal agents are contained at a concentration of from 0.01 to 
0.5% (wt/v). 

In a preferred embodiment, the emollient Is contained at a concentration of from 0.1 to 1.0% (wt/v). 

5 Thus, the invention described herein makes possible the objectives of (1) providing a disinfectant 
composition for medical use that has satisfactory bactericidal effects, that is rapid-drying, and that rarely 
causes skin damage even when used frequently: (2) providing a disinfectant composition for medical use 
that comprises an ethanol solution containing a bactericidal agent and an emollient; (3) providing a 
disinfectant composition for medical use that contains an emollient capable of enhancing the effects of the 

10 bactericidal agent; and (4) providing a disinfectant composition with a wide range of medical uses such as 
the disinfection of the hands in hospital settings, the disinfection of the skin before surgery, the disinfection 
of medical appliances, and the like. 

75 BRIEF DESCRIPTION OF THE DRAWINGS 



This invention may be better understood and Its numerous objects and advantages will become 
apparent to those skilled in the art by reference to the accompanying drawings as follows: 
20 Rgure 1 is a graph showing the results of measurements of the bactericidal activity of chlorhexidine 

digluconate toward Staphylococcus aureus in the presence of various kinds of emollients or additives, and 

Figures 2 and 3 are graphs showing the results of the same kind of measurements with 
Pseudomonas aeruginosa and Serratia marcescens , respectively, instead of Staphylococcus aureus . 

25 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 



The inventors of this application have found emollients capable of enhancing the bactericidal activity of 
30 various bactericidal agents during a search for emollients that would not lower the bactericidal activity of 
various bactericidal agents, and this invention was completed on the basis of this novel finding. The 
disinfectant composition of this invention for medical use Is an disinfectant composition with a wide range of 
possible applications in the field of medicine, including disinfection of the hands, disinfection of the skin 
before surgery, disinfection of medical appliances, and the like. The ethanol for use in disinfection that is 
35 contained in the disinfectant composition of this invention may be any ethanol solution that has bactericidal 
effects and that can dissolve an emollient. Generally, an aqueous solution of ethanol of 50-95% (v/v), and 
preferably 65-85% (v/v). is used. For example. It is suitable to use "ethanol for disinfection" listed in the 
Japanese Pharmacopoeia. 

The alkylpyridinlum salt that is one of the bactericidal agents that can be contained in the disinfectant 
40 composition for medical use of this Invention is of the formula; 

(1) 



45 




wherein R^ is alkyi containing 8 to 20, and preferably 14 to 18 carbon atoms; and X is halogen. The 
disinfectant composition can contain a mixture of different alkylpyridinlum salts. A representative example of 
an alkylpyridinium salt is cetylpyridinium chloride. 

The quaternary ammonium salt that is one of the bactericidal agents that can be included in the 
composition is of the following formula II or III: 
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CH- 



CH 



3 



(II) 




(III) 



In formula 11. is a\ky\ containing 8 to 20 carbon atoms, is benzyl, or alkyl containing 1 to 20 carbon 
atoms, and X is halogen, with the proviso that when R^ is alkyl, the total number of carbon atoms contained 
in R2 and R^ is equal to or less than 28. The disinfectant composition can contain a mixture of different 
quaternary ammonium salts. In formula III, R* is alkyl containing 2 to 10 carbon atoms, R^ is methyl or 
benzyl, X is halogen, and m is equal to 2 or 3. Typical quaternary ammonium salts include cetyl- 
trimethylammonium chloride, dodecyldimethylbenzylammonium chloride, benzalkonium chloride, didecyl* 
dimethylammonium chloride and benzethonlum chloride. These bactericidal agents are contained in the 
composition at the proportion of 0.01-0.5% (wt/v), and preferably 0.1-0.5% (wt/v). 

The diester of dibasic acid that can be used as an emollient in the disinfectant composition of this 
invention is a compound formed from one molecule of an aromatic or aliphatic dibasic acid containing 1-8 
methylene groups and two molecules of alcohol containing 4-5 carbon atoms. The diester of dibasic acid 
has the following formula II. with an ester linkage, 
o o 
It II 
R«-0- C -R7- C -OR6 (IV) 

wherein R^ is alkyl containing 4 to 8 carbon atoms, and R^ Is phenylene or polymethytene of the formula ~ 
(CH2)n-, and n is an integer of from 2 to 8. The alkyl group can be either a straight chain or a branched 
chain. For example, R^ can be an n-butyl group, iso-butyl group, or tert-butyl group. The disinfectant 
composition can contain a mixture of different dlesters of dibasic acids. Diesters of dibasic acids with 
formula IV and that are widely used in the field of cosmetics as emollients include dibutyl adipate, diisobutyl 
adipate, dihexyl adipate, dibutyl sebacate, dibutyl phthalate, and mixtures thereof. These compounds are 
preferably used in the composition of this invention. 

The triester of citric acid listed above as an emollient is a compound with the following formula V. and 
is a condensation product formed from one molecule of citric add, and three molecules of alcohol 
containing 4-6 carbon atoms. 
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45 



50 



55 



0 

11 

0 



II 



(V) 



J.... 

2Q wherein is alky I containing 4 to 6 carbon atoms. The disinfectant composition can contain a mixture of 
different triesters of citric acid. A preferred example of a triester of citric acid that is widely used as an 
emollient in the field of cosmetics and that is appropriate for use in the composition of this invention is 
. tributyl citrate. 

The triester of phosphoric acid listed above as an emollient is a compound with the following formula 
25 VI, and is a condensation product formed from one molecule of phosphoric add and three molecules of 
alcohol containing 4-6 carbon atoms. 
(R9-0)3*PO (VI) 

wherein is alkyi containing 4 to 6 carbon atoms. The disinfectant composition can contain a mixture of 
different triesters of phosphoric acid. A preferred examples of a triester of phosphoric acid is tributyl 
phosphate. 

The polyoxyethylene glyceride of higher fatty acid listed above as an emollient has a fatty acid with 8- 
18 carbon atoms as an constituent. The polyoxyethylene glyceride of higher fatty acid of formula VII is 
formed from one molecule of the fatty acid, one molecule of glycerin, and 1-30 molecules of ethylene 
oxides. 

35 R'0-COOCH2- CH -CH2(OCH2CH2)„OH (VII) 
OH 

wherein R^° is alkyi containing 7 to 17 carbon atoms and n is an integer of from 1 to 30. The disinfectant 
composition can contain a mixture of different polyoxyethylene glycerides of higher fatty acid. For example,, 
if a mixture of fatty acids obtained from coconut oil is used that contains fatly acids each having 8-18 
carbon atoms and that has lauric acid as its main component.' a mixture of compounds of formula VH in 
which the carbon number Is different for R^o Is obtained. 

Of emollients, polyglycerols are condensation products of 2-15 glycerins. A mixture of polyglycerols 
with different numbers of glycerins can be used. 

The emollients used in this invention act to soften skin, and act to supplement skin oils, so as to Inhibit 
skin damage such as skin irritation and roughing caused by the ethanol. At the same time, the emollients 
enhance the bactericidal activity of the bactericidal agent contained in the composition. The mechanism of 
the enhancement Is still not clearly understood, but it seem that these emollients and the bactericidal 
agents have mutual and additive effects as the bactericidal agent acts on bacterial cells. The emollient is 
contained in the composition in the proportion of 0.10-1.0% (wt/v). and preferably at 0.2-0.4% (wt/v). If the 
amount of the emollient is too small, the effects mentioned above are not obtained. If the amount is too 
large, the emollient will remain on the skin, giving rise to stickiness. 

The solution for medical use according to this invention can be formulated, for example, by the 
dissolution of such a bactericidal agent and such an emollient in an 80% (v/v) aqueous solution of ethanol, 
the solution of ethanol being ethanol for disinfection listed in the Japanese Pharmacopoeia. The bactericidal 
effects of both the bactericidal agent and the ethanol are obtained when the hands are immersed in this 
solution, and the emollient enhances the bactericidal effects of the bactericidal agent. Of course, the 
emollient Is also effective in preventing skin roughness, as well. This disinfectant solution is rapid-drying, so 
there is no need for hand towels or the like to be used, and the danger of recontamination from such hand 
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towels is eliminated. Because the emollient and the bactericidal agent remain on the skin surface after the 
solvents (i.e., the ethanol and water) have vaporized, a satisfactory bactericidal effect is obtained. The 
composition of this invention can be used for disinfection of the hands, disinfection of medical devices and 
the like, and a wide variety of other medical uses. 

5 

Example 

Below, the Invention will be explained with reference to examples. 
Example 1 

Thirteen kinds of emollients that could be dissolved in an 80% (v/v) aqueous solution of ethanol 

75 containing chlorhexidine digluconate were selected (Nos. 1-13 in Table 1). The effects of these emollients 
on the bactericidal activity of chlorhexidine digluconate were examined. 

To an 80% (vA^) aqueous solution of ethanol that contained 0.2% (wt/v) chlorhexidine digluconate, one 
of the 13 kinds of emollients listed as Nos. 1-13 in Table 1 was added at the proportion of 0.2% (wt/v). 
Thus, 13 kinds of sample solutions were obtained. Separately, instead of an emollient, serum was added at 

20 the proportion of 0.2% (wt/v), and the effects of this sample solution (No. 14) were also examined. 

A glass cylinder (diameter, 25 mm; height, 65 mm) was placed in the bottom of a 100-ml beaker, and 
chromatography paper (Toyo Roshi No. 50; 20 x 25 mm) was placed on the upper end of the cylinder. 
Then 50 ul of one of the sample solutions listed above was dropped onto the center of the paper; the 
beaker was covered with a glass lid (diameter, 75 mm) and the paper was allowed to dry for 2 hours. Then, 

25 20 ul of a suspension of Staphylococcus aureus ATCC No. 25923 that had been cultured in nutrient broth 
for 16 hours at 37°C was dropped onto the area of the dried sample In the middle of the filter paper. The 
tweaker was covered and was allowed to stand at room temperature for 10 minutes. The filter paper was 
placed in a bottle that contained 20 g of sterilized glass beads (bead diameter. 3 mm) and 50 ml of 
sampling solution. The bottle was shaken vigorously for 45 seconds. The number of viable bacteria in this 

30 sampling solution was measured by the agar dilution method. The sampling solution used was a 0.3% 
aqueous solution of cocamide ether sulfate. The cocamide ether sulfate inactivated the chlorhexidine 
digluconate that was eluted into the sampling solution from the filter paper. The experiments with the 
samples containing different emollients, the sample containing serum, and the control sample not containing 
emollients were repeated a total of three times for each sample. Measurement was also done of filter paper 

35 that was not treated with drops of the sample solutions. The numbers of viable bacteria in 500 ul of the 
sampling solution are shown in Table 1 , and the results of variance analysis of logarithms of the numbers of 
viable bacteria per 1 mi of the sampling solution are given in Rg. 1. 

40 
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Table 1 



Emollient or 
additive 


vie- 
tion 


(Numb«r o£ coloni«s/500/U 
of sampling solution) 


(No. 1) (NO. 2) (No. 3) 


(1) Hexyl laurattt 


KL 


96 X 10^ 142 X 10^ 90 x 10^ 


(2) Polyojcyethylene(?) 
glyceryl 
monococoate 


GC 


124 K lU l^D X XU *A A AW 


(3) Propyleneglycol 
dicaprylate 


PDC 


49 X 10^ 74 X 10^ 117 x 10^ 


(4) Csprylic/capric 
triglyceride 


CCTG 


131 X 10^ 68 X 10^ 75 X 102 
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« WW WJf ^ WWBwOllWX 




WW 


X 


AW 




ft* 

A 




99 


X 


io2 
ly 


5 


} 


uiisODucyjL duip&ro 


DIBA 


94 


X 


10 


154 


X 


10 


40 






10 


\ ' ) 


uxycttr^yx zsr^L \ fc- 
othylhdxanoate) 


ST£n 


211 


X 


10 




X 


10 


50 


X 


10* 




( PK\ 
\^ ) 


xvopropyx xnyx^isvaTO 




% / 


X 


10 


73 


X 


10 


D9 


X 


10 


15 




xBopz^opyx paxmSiipa^c 




SO 


X 


102 


71 


X 


102 


70 


X 


102 


20 




Isopiropyl 
Isostearate 


Y v^ Y A 

ZPZS 


81 


X 


102 


60 


X 


102 


39 


X 


102 




(11) 


Catyl lactate 


CL 


139 X 10 


'49 X 102 


65 X 102 


25 


(12) 


Dllsopropyl adipate 


DIPA 


34 


X 


102 


85 


X 


10 


43 


X 


102 


30 


(13) 


Polyglycerol 
(d^grao of 

conaansation, o) 


PG 


28 


X 


102 


206 


X 


iO 


30 


X 


102 


35 






e 


80 


X 


103 


58 


X 


103 


65 


X 


103 


40 


(15) 


Control 

(no amolliant) 


R 


64 


X 


102 


142 


X 


102 

• 


92 


X 


102 


(16) 


Untreated 


B 


96 


X 


id3 


102 


X 


103 


83 


X 


10^ 



Table 1 and Figure 1 show that when serum was added to an 80% (v/v) aqueous solution of ethanol 
containing chlorhexidine digluconate, the bactericidal activity of the chlorhexidine digluconate decreased, 
but that when any of the 13 enr^ollients listed was added, the bacterial activity of the chlorhexidine 
digluconate did not decrease. Also. Figure 1 shows that the number of viable bacteria expressed 
logarithmically was 2x10* with the control sample, to which an emollient was not added; when diisopropyl 

so adipate (DIPA) or polyglycerol (PG) was added, the number was 5x10^; when polyoxyethylene(7) glyceryl 
monococoate (GC; 7 molecules of ethylene oxide are incorporated) was added, the number was 2x10^; 
and when diisobutyl adipate (DIBA) was added, the number was 7 x 10^. Thus, compared to the results 
obtained when an emollient was not added, there were significantly fewer viable bacteria when GO or DIBA 
was added (both, p < 0.01) and when DIPA or PG was added (both, p < 0.05). That is, the addition of these 

5s emollients caused a decrease to 1/10-1/100 in the number of viable bacteria. This shows that the emollients 
used in this invention enhanced the bactericidal activity of chlorhexidine digluconate. 

In a separate experimenti measurement was made in the same way with an 80% (v/v) aqueous solution 
of ethanol that contained 0.4% (wt/v) chlorhexidine digluconate and that did not contain any emollient. The 
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results concerning bactericidal activity were almost the same as those obtained above when the emollient 
was added to the concentration of 0.2% (wt/v). 

5 Example 2 

The procedure of Example 1 was repeated except that Pseudomonas aeruginosa was used instead of 
Staphylococcus aureus . Results are given in Rgure 2. Figure 2 shows that the bactericidal activity of 
chlorhexidine digluconate against P. aeruginosa was not decreased by the presence of any of these 
10 emollients. Also, the DIBA used in this invention enhanced the bactericidal activity of the chlorhexidine 
digluconate, resulting in only 1 x 10^ viable bacteria, which was significantly fewer (p < 0.01) than the 4 x 
1 0^ viable bacteria recovered when an emollient was not added. 



75 Example 3 . 

The procedure of Example 1 was repeated, except; that Serratia marcescens was used instead of 
Staphylococcus aureus and. GC or DIBA was used as emollient. Results are given in Figure 3. Figure 3 
shows that compared to the 5 x 10^ viable bacteria collected when the control sample (R) without emollient 
20 was used, there were significantly fewer viable bacteria when GC was added (3 x 10P viable bacteria) or 
when DIBA was added (2 x 10^ viable bacteria; both p < 0.01). Thus, both the GC and the DIBA used in this 
invention enhance the bactericidal activity of chlorhexidine digluconate against Senratia marcescens . 



25 Example 4 

The effects of the addition of two emollients to one sample were examined. As shown in Table 2, both 
GC and DlPA were added to an 80% (v/v) aqueous solution of ethanol that contained 0.2% (wt/v) 
chlorhexidine digluconate at various concentrations so that 16 kinds of sample solutions were obtained. The 
30 effects of the 16 sample solutions with different emollient concentrations were tested by the methods of 
Example 1. Each experiment was repeated for a total of 2 times. The results are shown in Table 2. 

Table 2 



Number of viable bacteria (Number of colonles/500 ul of sampling 

solution) 






Concentration of GC (%, wt/v) 








0 


0.1 


0.2 


0.4 


Concentration 


0 


119 X 102 


28 X 103 


161 X 102 


68 X 102 


of 




171 X 102 


102x102 


43 X 102 


163 X 10 


DlPA 


0.1 


32x103 


196x102 


130 X 102 


99 X 102 


% 




140x102 


49x102 


31 x102 


97x 10 


(wt/v) 


0.2 


185x 102 


65x102 


124x102 


48x 102 






44 X 102 


198x10 


178x10 


97x 10 




0.4 


69 X 102 


29x102 


79x 10 


133 X 10 






43 X 10 


20 X 10 


26 


38 



55 Table 2 shows that within the range of concentrations tested. GC and DlPA had additive effects in 
enhancing the bactericidal activity of chlorhexidine digluconate. 
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Example 5 

In an 80% (v/v) aqueous solution of ethanol, GC was dissolved to the concentration of 0.2% (wtA^). This 
was used as the sample solution, and the methods of Example 1 were used to calculate the number of 
5 viable cells of Staphylococcus aureus in 500 ul of sampling solution. The same experiment was repeated 
with DIBA. DIPA. or PG used instead of the GC. The results are shown in Table 3. 



Table 3 



Emollient 


Number of viable bacteria (Number of 
colonies/500 u\ of sampling solution) 


(No. 1) 


(No. 2) 


(No. 3) 


Polyoxyethylene(7) glyceryl monococoate 


147 X 103 


143 X 103 


149 X 103 


Diisobutyl adipate 


114x103 


139x103 


122x103 


Olisopropy! adipate 


159 X 103 


141 X 103 


108x103 


Polyglycerol 


128 X 103 


144 X 103 


140 X 103 


Untreated 


125 X 103 


156 X 103 


103 X 103 



Table 3 shows that when only the emollient was included, there was no bactericidal effect at all. 

25 

Example 6 

A series of aqueous sample solutions containing one of the 12 kinds of dialkyi adipate listed as Nos. 1- 
30 12 in Table 4 as the emollient was prepared according to formula A below. These sample soiutions were 
used to examine the effects of the emollients on the bactericidal activity of chlorhexidine digluconate by the 
method for evaluation of bactericidal activity described below. The results are given in Table 4. Table 4 and 
the following Tables 5-9 show the number of viable bacteria as cells/500 ul, on the logarithmic scale 



35 



Formula A 


Chlorhexidine digluconate 


0.2% (wtA^) 


Emollient 


0.2% (wt/v) 


Ethanol 


80 % (v/v) 


Deionized water 


to make 100% 



Method for evaluation of bactericidal effect 

A glass cylinder (diameter. 25 mm; height 65 mm) was placed in the bottom of a 100-mi beaker, and 
chromatography paper (Toyo Roshi No. 50; 20 x 25 mm) was placed on the upper end of the cylinder. 
Then 50 ul of one of the sample solutions listed above was dropped onto the center of the paper; the 
beaker was covered with a glass lid (diameter, 75 mm) and the paper was allowed to dry for 2 hours. Then. 
10 ul of a suspension of Staphylococcus aureus ATCC No. 25923 that had been cultured in nutrient broth 
for 16 hours at 37**C was dropped onto the area of the dried sample in the middle of the filter paper. The 
beaker was covered and was allowed to stand at room temperature so that the suspension would dry for 1 
minute. The process of dropping and drying of the suspension of S. aureus was repeated for a total of 5 
times. The filter paper was placed in a bottle that contained 20 g of iterilized glass beads (bead diameter. 3 
mm) and 50 ml of sampling solution. The bottle was shaken vigorously for 45 seconds. The number of 
viable bacteria in this sampling solution was measured by the agar dilution method. The sampling solution 
used was a 0.3% aqueous solution of cocamide ether sulfate. The experiments with the samples containing 
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different emollients, the sample containing serum, and the control sample not containing emollients were 
repeated for a total of three times for each sample. Measurement was also done of filter paper that was not 
treated by drops of the sample solutions. Enhancement of the bactericidal effect of the emollient was 
examined as follows: Logarithms of the number of viable bacteria in 500 ill of a sample of bacterial 
5 collection fluid containing a certain amount of emollient and a bacterial collection fluid containing no 
emollient was calculated and the values obtained were studied by variance analysis, the results of which 
were evaluated in the follow way: ©; enhancement of the bactericidal effect by the emollient was significant 
at p < 0.01; O; enhancement of the bactericidal effect by the emollient was significant with p in the range of 
0.01 to 0.05; X; enhancement of the bactericidal effect by the emollient was not found. 
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Table 4 



Emollient 


Number of 


Bactericidal 




viable bacteria *a 


effect 


(1) Dimethyl adipate 


5.25 ± 0.09 


X 


(2) Diethyl adipate 


5.21 ± 0.09 


X 


(3) Diisopropyl adipate 


5.35 ± 0.09 


X 


(4) DIpropyl adipate 


5.21 ± 0.09 


X 


(5) Diisobutyl adipate 


4.80 ±0.09 . 


© 


(6) Dibutyl adipate 


4.79 t 0.09 


® 


(7) Di-tert-butyl adipate 


4.97 ± 0.09 


© 


(8) Diisoamyl adipate 


4.92 ± 0.09 


© 


(9) 2-Ethylbutyl adipate 


4.87 ± 0.09 


© 


(10) Dihexyl adipate 


4.90 ± 0.09 


® 


(11) Di-(2-ethylhexyl) adipate 


5.24 ± 0.09 


X 


(12) Diisodecyl adipate 


5.30 ± 0.09 


X 


(13) Control (no emollient) 


5.30 ± 0.09 




(14) Untreated 


5,40 ± 0.09 





•a: The number is a scale of logarithms 



Table 4 shows that the dialkyi adipates (emollients No. 5-10) with alky I groups having 4-6 carbon atoms 
enhanced wth bactericidal activity of chlorhexidine digluconate (p < 0.01 ). 



Example 7 

A series of sample solutions each containing one of the 12 kinds of dialkyi adipates used in Example 1 
as the emollient and benzalkonium chloride as the bactericidal agent instead of chlorhexidine digluconate 
was prepared according to formula B below. These sample solutions were used to evaluate the effects of 
the emollients on the bactericidal activity of benzalkonium chloride by the same method as in Example 6 
and by the method to evaluate bactericidal effects. The results are shown in Table 5. 



Formula B 


Benzalkonium chloride 


0.2 % (wt/v) 


Emollient 


0.2% (wtA/) 


Ethanol 


80% (v/v) 


Deionized water 


to make 100% 



55 
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Table 5 





Emollient 


Number of 


Bactericidal 


5 




viable bacteria *a 


effect 




(1 ) Dim 0th y I adipatB 


4.71 ± 0.31 


X 




(2) Diethyl adipate 


4.61 ± 0.31 


X 




(3) Diisopropyl adipate 


4.19 + 0.31 


X 




(4) Dipropy! adipate 


4.40 ± 0.31 


X 


10 
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(6) Dibutyl adipate 


2.91 ± 0.31 


<s> 




(7) Di-tert-butyl adipate 


3.28 ± 0.31 


® 




(8) Diisoamyl adipate 


2.91 ± 0.31 


® 




(9) 2-Ethylbutyl adipate 


3.44 t 0.31 




75 


(10) Dihexyl adipate 


3.58 ± 0,31 


® 




(11) Di-(2-ethylhexyl) adipate 


4,46 ± 0.31 


X 




(12) Diisodecyl adipate 


4.52 ± 0.31 


X 




(13) Control (no emollient) 


4.62 £ 0.31 




20 


(14) Untreated 


5.19 £0.31 





*a: The number is a scale of logarithms 



25 



Table 5 shows that the dialkyi adipates (emollients Nos. 5-10) with alkyi groups having 4-6 carbon 
atoms significantly enhanced the bactericidal activity of the benzalkonium chloride (p < 0.01). Thus, these 
emollients enhanced the bactericidal effects of benzalkonium chloride as they enhanced the bactericidal 
effects of chlorhexidine digluconate. 



30 



Example 8 



35 



A series of sample solutions each containing one of 7 kinds of dibutyl esters of dibasic acids (Nos. 1-7 
of Table 3) as the emollient was prepared according to formula A, These sample solutions were used to 
evaluate the effects of the emollients on the bactericidal activity of chlorhexidine digluconate by the same 
method as in Example 6. The results are shown in Table 6. 



Table 6 



40 



45 



50 



55 



Emollient 


Number of 


Bactericidal 




viable bacteria "a 


effect 


(1) Dibutyl oxalate 


5.31 ± 0.1 1 


X 


(2) Dibutyl malonate 


5.12 ± 0.11 


X 


(3) Dibutyl succinate 


5.04 t 0.1 1 


o 


(4) Dibutyl glutarate 


4.81 ± 0.1 1 


• ® 


(5) Dibutyl adipate 


4.75 £0,11 




(6) Dibutyl suberate 


4.82 £0.11 




(7) Dibutyl sebacate 


4.86 £ 0.1 1 


© 


(8) Control 


5.21 £ 0.1 1 




(9) Untreated 


5.48 £ 0.1 1 





•a: The number is a scale of logarithms 



Table 6 shows that dibutyl esters of dibasic acid (emollients Nos. 3-7) with polymethylene groups (R^ in 
formula iV) having 2-8 carbon atoms enhanced the bactericidal activity of chlorhexidine digluconate. 
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Example 9 

A total of 11 emollients, six diesters of phthalic acid (Nos. 1-6 of Table 7), two triesters of citric acid 
(Nos. 7 and 8 of Table 7), and three triesters of phosphoric acid (Nos. 9-1 1 of Table 7). were selected, and 
5 a series of sample solutions were prepared according to formula A. These sample solutions were used to 
evaluate the effects of the emollients on the bactericidal activity of chlorhexidine digluconate by the same 
method as in Example 6. The results are shown In Table 7. 

Table 7 

10 



Emollient 


Number of 


Bactericidal 




viable t}acteria *a 


effect 


(1) Dimethyl phthalate 


5.06 t 0.08 


X 


(2) Diethyl phthalate 


5.02 ± 0.08 


X 


(3) Dibutyl phthalate 


4.59 ± 0.08 


© 


(4) Dilsobutyl phthalate 


4.56 t 0.08 


® 


(5) Di-(2-ethyIhexyl)phthalate 


5.1 1 i 0.08 


X 


(6) Dilsodecyl phthalate 


5.09 ± 0.08 


X 


(7) Triethyl citrate 


5.1 1 ± 0.08 


X 


(8) Tributyl citrate 


4.86 ± 0.08 


® 


(9) Tricresyl phosphate 


4.99 ± 0.08 


X 


(10) Triethyl phosphate 


5.03 ± 0.08 


X 


(1 1 ) Tributyl phosphate 


4.66 ± 0.08 


® 


(12) Control 


5.05 t 0.08 





*a: The number is a scale of logarithms 



Table 7 shows that dibutyl phthalate* dilsobutyl phthalate, tributyl citrate, and tributyl phosphate, which 
are among the emollients of the composition of this invention, enhance the bactericidal activity of 
chlorhexidine digluconate. 

Example 10 

A series of sample solutions each containing one of six diesters of phthalic acid (Nos. 1-6 of Table 8) or 
one of two triesters of citric acid (Nos. 7 and 8 of Table 8) was prepared according to formula B of Example 
7. These sample solutions were used to evaluate the effects of the emollients on the bactericidal activity of 
chlorhexidine digluconate by the same method as in Example 6. The results are shown in Table 8. 
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Tables 



Emoilient 


Number of 


Dactenciaai 




viable 


effect 




bacteria "a 




(1 ) Dimethyl phthalate 


5.19 t 0.16 


X 


(2) Diethyl phthalate 


4.98 ±0.16 


X 


(3) Dibutyl phthalate 


3.71 ± 0.16 


® 


(4) Diisobutyl phthalate 


3.67 ± 0.16 


© 


(5) Di-(2-ethylhexyl)phthalate 


5.25 ± 0.16 


X 


(6) Ditsodecyl phthalate 


5.34 ± 0.16 


X 


(7) Triethyl citrate 


5.13 ± 0,16 


X 


(8) Tributyl citrate 


4.49 ± 0.16 


® 


(12) Control 


5.09 i 0.16 





*a: The number Is a scale of logarithms 



Table 8 shows that the dibutyl phthalate, diisobutyl phthalate, and tributyl citrate, which are among the 
emollients of the composition of this invention enhance the bactericidal activity of chlorhexidine digluconate. 



Example 11 

A series of sample solutions were prepared according to formula C with the use of 12 bactericidal 
agents (Nos. 1-12 of Table 9) that are v^rideiy used in the medical field as bactericides, and with diisobutyl 
adipate as the emollient. Separately, sample solutions that did not contain diisobutyl adipate were prepared. 
The sample solutions were used to evaluate the effects of the emollients on the bactericidal activity of the 
bactericidal agents by the same method as in Example 6. The results are shown in Table 9. The values in 
Table 9 were evaluated by the t-test 



Formula C 


Bactericidal agent 


0.2% (wVv) 


Diisobutyl adipate 


0^% (wt/v) 


Ethanol 


80% (v/v) 


IDeionized water 


to make 100% 
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Table 9 



Bactericidai agent 


Number of viable bacteria *a 


Bactericidal 










effect 




Dilsobutyl adipate 






absent 


present 




(1) DenzaiKonium cnjonae 


5.04 


±0,05 


4,202 


.0,21 




Denzsinoniurn cniunue 


4.70 


± 0.03 


1.842 


.0.33 


® 

vis/ 


(o) i^eTyipynainium cnionae 


4.27 


± 0.30 


2.532 


:0.07 




(4) Didecyl dimethyl ammonium chloride 


2.02 


± 0.05 




0 


® 


(5) Chlorhexidine digluconate 


5.15 


±0.08 


4.39 ± 


0.11 


© 


(6) Polyhexamethylene biguanidlne 


5.05 


±0.05 


4.91 ± 


0.10 


X 


(7) Povidone-iodine 


5.28 


± 0.08 


5.26 ± 


0.04 


X 


(8) Phenol 


5.39 


t 0.04 


5.38 ± 


0.06 


X 


(9) Triclosan 


1.59 


±0.10 


5.22 ± 


0.07 


X 


(10) Isopropylmethylphenof 


5.33 


±0.14 


5.36 ± 


0.05 


X 


(11) Trichlorocarbanilide 


5.39 


±0.06 


5.32 ± 


0.06 


X 


(12) Sodium alkyldiaminoethylglycine 


5.34 


±0.03 


5.31 ± 


0.04 


X 



•a: The number is a scale of logarithms 
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Table 9 shows that the combined use of a bactericidal agent selected from the group of benzalkonium 
chloride, benzethonium chloride, cetylpyridinium chloride, and chlorhexidine digluconate together with the 
emollient dilsobutyl adipate, gave more effective bacteriddal effects compared to the use of the bactericidal 
agents alone. 

It is understood that various other modifications will be apparent to and can be readily made by those 
skilled in the art without departing from the scope and spirit of this invention. Accordingly, it Is not intended 
that the scope of the claims appended hereto be limited to the description as set forth herein, but rather 
that the claims be construed as encompassing all the features of patentable novelty that reside in the 
present invention, including ali features that would be treated as equivalents thereof by those skilled in the 
art to which this invention pertains. 



Claims 



40 



45 



50 



1. A disinfectant composition for medical use comprising ethanol used for disinfection, a bactericidal 
agent, and an emollient, wherein said bactericidal agent is at least one selected from the group consisting 
of chlorhexidine digluconate, alkylpyridinium salts, and quaternary ammonium salts, and said emollient is at 
least one selected from the group consisting of diesters of dibasic acid, triesters of citric acid, triesters of 
phosphoric acid, polyoxyethylene glyceride of higher fatty acid, and polyglycerol. 

2. A composition according to claim 1 , wherein said alkylpyridinium salt is of the formula: 



•o 



(1) 



55 



wherein is alky! containing 8 to 20 carbon atoms, and X is halogen. 

3. A composition according to claim 1, wherein said quaternary ammonium salt is of the formula: 



15 
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CK3 



(II) 



wherein R2 is alkyi containing 8 to 20 carbon atoms, is benzyl, or alky! containing 1 to 20 carbon atoms, 
and X is halogen, witin the proviso that when Is alky I, the total number of carbon atoms contained in R2 
and R^ Is equal to or less than 28. 

4. A composition according to claim 1 . wherein said quaternary ammonium salt is of the formula: 



75 



20 



CK3 



CH3 



(III) 



Wherein R* is alky I containing 2 to 10 carbon atoms, is methyl or benzyl, X is halogen, and m is equal to 
2 or 3. 

5. A composition according to claim 1. wherein said diester of dibasic acid is of the fomnula: 



30 



35 



R^-O- C -R7- C -0-R« 



(IV) 



wherein is alkyI containing 4 to 6 carbon atoms, and R^ is phenylene or polymethylene of the formula 
{CH2)n-, said n being an Integer of from 2 to 8. 

6. A composition according to claim 1, wherein said triester of citric acid Is of the formula: 



40 



45 



(V) 



HO-CH -C-O-R 



8 



50 



CH2-C-0*R® 



wherein R^ is alkyI containing 4 to 6 carbon atoms. 

7. A composition according to claim 1, wherein said triester of phosphoric add is of the formula: 
(R9-O-)3-P0 (VI) 

wherein R^ is alkyI containing 4 to 6 carbon atoms, 
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8. A composition according to claim 1, wherein the polyoxyethylene glyceride of higher fatty acid is of 
the formula: 

R10-COOCH2- C^H -CH2(OCH2-CH2)„OH (VII) 
OH 

wherein R'** is alkyi containing 7 to 17 carbon atoms and n is an integer of from 1 to 30. 

9. A composition according to claim 1. wherein said polyglycerol is a condensation product formed from 
2 to 15 glycerin molecules. 

10. A composition according to claim 1. wherein said ethanol used for disinfection is an aqueous 
solution of ethanol ranging in concentration from 50 to 95% (v/v). 

11. A composition according to claim 1, wherein said bactericidal agents are contained at a concentra- 
tion of from 0.01 to 0.5% (wt/v). 

12. A composition according to claim 1. wherein said emollient is contained at a concentration of from 
0.1 to 1.0% (wt/v). 



20 



25 



30 



35 



40 



45 



50 



55 



17 



BNSDOCID: <EP 0375827A2_L> 



EP 0 375 827 A2 





— 


g 


-H 




s 






H 


hO-H 




9d 


1—0—1 




VdlG 


1— O-H 




10 


I— O— 1 






H-O-H 




ddl 


H-O— J • 




INdl 






H319 








h-OH 




QO 


h-C— < 




9100 


]— O-H 




OOd 


H-OH 




09 


-O-H 







I 



I 



to in < m rs 



BNSEXDCID: <EP_ 



_0375B27A2_L> 



EP 0 375 827 A2 



H-OH 



1-0— I 



l-O-i 



h-0— I 



to m ^ n 



EP 0 375 827 A2 



VQIQ 



39 



2 



_L 



I 



J. 
CN 



to in •sf CO 



BNSDOCID: <EP ^0375827A2_I_> 



® 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(0) Publication number: 



0 375 827 A3 



® 



EUROPEAN PATENT APPLICATION 



© Application number: 89104426^ 
® Date of filing: 13.0^89 



(g) Int. CI.": A01N 25/32, A01N 47/44, 
A01N 43/40, A01N 33/12, 
A61K 7/04, C11D 3/48, 
//(A01 N25/32,57:1 2,47:44,43:40, 
37:36,37:12,37:10,37:04,33:12, 
31 :02,31 :02),{A01 N47/44,57:12, 
37:36,37:1 2,37:1 0,37:04,31 :02, 
31 :02) 



® Priority: 22.11.88 JP 294962/88 


0 Applicant: SARAYA KABUSHIKI KAISHA 


® Date of publication of application: 


2-8 Yuzato 2-chome Higashisunfiiyoshi-ku 


Osaka*shi Osaka 546(JP) 


04.07.90 Bulletin 90/27 




(£) Designated Contracting States: 


@ Inventor: Kihara, Kojl 


3124-21, Koizumi-cho 


DE FR GB 


Yamatokoriyama-shi Nara-ken(JP) 




Inventor: Furuta, Tare 


® Date of deferred publication of the search report: 


1307 Tamateyama Sun Heights 6-61, 


25.09.91 Bulletin 91/39 


Tamate-cho 




Kashiwara-shi Osaka(JP) 




® Representative: Sandmair, Kurt, Dr. et al 




PatentanwSlte Schwabe, Sandmair, Marx 




Stuntzstrasse 16 




W-8000 Munchen 80(DE) 



@ A disinfectant composition for medical use. 



® A disinfectant composition for medical use is 

provided that has satisfactory bactericidal effects, 

and that rarely causes skin damage even when used 

CO frequently. The composition comprises ethanol used 

for disinfection, a bactericidal agent, and an emol- 

lient, wherein said bactericidal agent is at least one 

^ selected from the group consisting of chiorhexidine 

00 digluconate, alkylpyridinium salts, and quaternary 

1^ ammonium salts, and said emollient is at least one 

^ selected from the group consisting of diesters of 

CO dibasic acid, triesters of citric acid, triesters of phos- 

Q phoric acid, polyoxyethylene glycerlde of higher fatty 

^ acid, and polyglycerol. 

Q. 

lU 



Rank Xerox (UK) Business Services 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Namber 



EP 89 10 4426 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



A 
A 



CitatioD of docamcnt with iatScatioii, nbcre appropriate, 
of relevant passages 



PATENT ABSTRACTS OF JAPAN, vol. 12, no. 
279 (C-517)[3126], 1st August 1988, 
page 11 C 517; & JP-A-63 57 502 (SARAYA 
K.K.) 12-03-1988 
Whole abstract * 



DEM 



EP-A-0 175 338 (TAKEDA CHEM. IND. , 
LTD) 

Page 5, line 33 - page 6, line 23; 
page 7, line 1 - page 8, line 10; page 
8, line 33 - page 9, line 18; test 
example 1; claims 1-5,8,12-18 * 

EP-A-0 190 797 (J.K. VOIT) 

* Page 5, line 16 - page 6, line 16; 
claims 1,4 * 

DE-A-2 140 491 (T.W. PAWLDWA et al.) 
Examples 1,2; claims * 

GB-A-1 261 881 (ETHICHEH LTD) 

* Page 1, line 50 - page 2. line 49; 
example 4; claims 1,2,6-9 * 

DE-A-3 519 557 (INTERKEMIA VEGYIPARI 

GAZDASAGl TARSASAG) 

* Claims 1-6; page 5, line 32 - page 6, 
line 13; examples 7-10 * 

EP-A-0 099 209 (SURGIKOS INC.) 

* Claims 1,3,6,12 * ^ 



,5,8,9 
12 



2-4,6,7 
10,11 

1.3,8, 
11 



Tlie present search report has been drawn op for aU claims 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPUCATION gat. 0.4) 



1,4,8, 
10-12 



1-3.10, 
11 

1-3.8, 
11,12 



1-3,8, 
11,12 



01 N 
01 N 
01 N 
01 N 
61 K 



A 
A 
A 
A 
A 

CUD 
(A 01 N 
A 01 N 
01 N 
01 N 
01 N 
01 N 
01 N 
01 N 
01 N 
01 N 
01 N 



A 
A 
A 
A 
A 
A 
A 
A 
A 



25/32 
47/44 
43/40 
33/12 

7/04 

3/48 
25/32 
57:12 
47:44 
43:40 
37:36 
37:12 
37:10 
37:04 
33:12 
31:02 
31:02 ) 
-/- 



// 



TECHNICAL FIELDS 
SEARCHED anl. 0.4) 



A 01 N 



Pile* of search 

THE HAGUE 


Dale •! completiM of Ike learch 

17-04-1991 


EXamtner 

FLETCHER A.S. 


CATEGORY OF QTED DOCUMENTS 

X : paiticuiarly relevant if taken alone 
Y : panicnlarly relevant If combined mth another 
document of the same category 




T : theory or principle underlying the lovention 
E : earlier patent document, but published on, or 

after the filing date 
D : document cited in the application 
L : document cited for other reasons 


A : technological backgrouno 
O : n on- written disclosure 
P : intermediate documeot 






St : member of the same 
document 


patent family, corresponding 



BNSDOCID: <EP ^0375827A3_L> 



European Patent 
CLAIMS INCURRING FEES 



The present European patent application comprised at the time of filing more than ten claims. 

All claims fees have t>een paid within the prescribed time limit The present European search report has been 
drawn up lor all claims. 

P*j Only part of the claims fees have been paid within the prescnbed time limit. The present European search 
report has been drawn up for the first (en claims and for those claims lor which claims fees have t>een paid. 

namely claims: 

[~| No claims fees have been paid within the prescnbed time fimiL The present European search report has been 
drawn up for the first ten claims. 



LACK OF UNITY OF INVENTION 



The Search Division considers that the present European patent appDcation does not comply with the requirement of unity of 

invention and relates to several inventions or groups of inventions. 

namely: 



^* (partiaUy): Composition comprising ethanol, 

chlorhexidme digluconate and an emollient. 

^* Sih»n«i^"inv''f ^'^'i? (partially): Composition comprising 
~iAd^i?i„?SfSt"" °" cEuaternary ammonium 



nq AO further search fees have been paid within the fixed time emit The present European search report has 
been drawn up lor all claims. 

PI Only part of the further search fees have been paid within the Fixed time Bmit. The present European search 
report has been drawn up lor those parts of the European patent application which relate to the invemions In 
respect of which search lees have been paid. 

namdy claims: 

n Itone of the hirther search fees has been paid within the Hxed time HmlL The present European search report 
has been drawn up for those parts ol the European patent application which relate to the Invention first 
mentioned in the daims, 

namely claims: 



BNSDCXID: <EP 0375B27A3J.> 



J 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Page 2 

Application Number 

EP 89 10 4426 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of doauneat with indicatioii. fvhere appropriate, 
of relevant pBsages 



Relevant 
to ^ 



CLASSmCATION OF THE 
APPUCATION gat. CL^ 



WO-A-8 501 876 (LOCKLEY SERVICES PTY., 
LTD) 

* Claims 1,3,4,6,8,14,15 * 



The present search report has been drawn up for all claims 



(A 01 


N 


47/44 


A 01 


N 


57:12 


A 01 


N 


37:36 


A 01 


N 


37:12 


A 01 


N 


37:10 


A 01 


N 


37:04 


A 01 


N 


31:02 


A 01 


N 


31:02 



TECHNICAL FIELDS 
SEARCHED Gat. CU) 



Plac* of mewtt 

THE HAGUE 



Date of complettoa of the tearch 

17-04-1991 



FLETCHER A.S, 



CATEGORY OF QTED DOCUMENTS 

X : particulariy relevant if taken alone 

Y : particularly rdevant if combined wHh aootfier 

document of tbe same category 
A : tedifioloi^cal background 
O : fton-written disdosnre 
P : intemediate i 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document cxted In the afq^llcatioo 
L : document cited for other leasons 

&. : member of the same patent family, conespoadiog 



BNSDOCID: <EP ^0375827A3_L> 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 



□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




BLACK BORDERS 



THIS PAGE BLANK (USPTO) 



